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SUMMARY

Study of the impact of prescribed burning on the
understorey of mixed eucalypt forest in the south-
west of Western Australia revealed l itt le change in
composition. There were however, marked changes
in structure as the vegetation recovered fiom the
effects of fire. The persistent species regenerating
from lignotuberous root-stock recovered most rapid-
ly, whereas firewecds rcgereratilg fiom seed o:rly
regained their former level in cover cont bution in
the third year.



INTRODUCTION

Tl l i s  s tudy  a in rcd  a t  obscrv iog  sornc  c l l cc ts  o l '
spring g.)rcscribcrl rDild burning on the regenefation oi-
undcfstorcy scrub (nrajor cornpoDen( specics: ,,1.u.ra
strig.)sa, A. pttltltt'lla ut<l Bossiuca aquilblitutl\
lrnongst nlixcd eucalypt f i)rest. l6 kur west ot Man-
. i in rup  in  thc  lo rvcr  sou th  wss t  o l  Wcstc rn  Aus t ra l i l .

T l l c  th rec  r l ros t  comnlon  t rees  in  th is  lb res t  a rc
k.tt i ( l.u.al.t, l)tus diversiutkr F. Nlucll), jarrah (l l
t lurgitotu Srn.) arrd urarri ( l i . cuhtplt.vl la R.Br.). Thc
lorcst l loor supports an understorey ol perennial
shrubby and herbaceoLs plants. kDowrl locally as
scrub. This scrub varies irorn relatively sparse plants
0.,1 0.9 m high. up to dense thickets ovcr 3 rn
high.

Thc thickets arc mainly lbrrncd by various species
of Bossiaea and Acacia. Intense fircs in summer often
preccde a dense regeneration ol these species, hence
they are commonly relerred to as fireweeds. Other
evidence (Peet 1971) suggests mild prescribed burn-
ing in spring lnay rtot reproduce the same favourable
conditions for regeneration of f ireweeds. Burning
dense thickets of f ireweeds has resulted in a greater
profusion ol other species in the scrub.

The dilferences in the effect ofsummer wildflres
and spring prescribed burning upon iegeneration are
lrot understood. lt may be purely preparation of the
seed bed, in that less trash and duff are removed by
spring burns, or the effect may be through the stimu-
lation of seed germination; peftaps it is a combin-
ation of these factors with others which make up the
favourable conditions.

Regular prescribed burning in both spring and
autumn is a standard l lre control measure in these
fbrests. It is thought the dense thickets ofscrub may
have regenerated after intense fires which have been
common in the recent past. The optimum conditions
for prescribed burning are in spring, when moisture
levels are high and the consequent forest damage is
minimal. (Peet and McCormick 1971). In summer,
fires that burn in these thickets are often very intense
and diff icult to control.

For fire control, it is desirable to replace these
thickets with smaller, less dense scrub. There were
fi lty six species in the study a{ea of which only three
were dense fireweeds. (See list on p. 6). The above
ground portions of these species are easily killed by
mild fires. Some regenerate very quickly from ligno-
tuberous rootstock while others, including fireweeds,
take longer since they grow only from seedlings.

The study area was covered with scrub which harl
regenerated after an intense summer fire 5 years
before. Plots were established in thickets of dense
fireweed. After measurement the plots were burnt
and the recovery of scrub was studied over the follow-
ing 3 years.

THE STUDY AREA

Manj inup has  r  Mcd i te l runear  c l in ra te  w i th  an
avcragc  annua l  ra in {a l l  o l  l0c )2  rn r l .

Thc scrub species lbund in thc study arca are l isted
or page 6. Spccics were idcnti l ied l iorD !l lackall
(  l c )5 ,1 )  and Beard  (  1970) .  The th ree  r i rcwccds  wh ic l r
l irrnrcd scparate. dense thickcts vlerc A.acia strigosa
Llnk., A- pultht'lla R.Br. and l*tssiaea aquiJitliunt
Benth .

Three pairs ol plots wcre established. one pair in
each ol- the l lrewced thickets. The original scrub
structure of these plots is shown in Figurc L Euch
puir was comparable irr hcight and density. One plot
was subscquently burnt and the othcr kcpt as an un-
burnt control.

Tree sizes in the plots ranged tiorn saplings tir
rnature trees ovcr :.0 m girth. The forest is described
in Tablc I .

(a )  Canopy Cover ' ,

(a) cranopy ( over L

EXPERIMENTAL METHOD

Each plot was 40 m x 40 m. A perimeter buffer
was left and measurements were tnade only in the
central 18 m x 18 m square. Two methods were
employed for measuring scrubl a point sarnpling
technique developed by Levy and Madden (1933) and
an area quadrat technique of counting plants con-
tained within 0.6 m squares.

Point Quadrat Method

Hopkins (1964) described the method for using
point sampling technique to measure scrub cover:

The method consists of passing a pin or narrow
rod vertically down through the vegetation. The
number of rod contacts with plant species parts
is recorded each time the rod is dropped. Theo-
retically the recorded contacts are those vertically
abovc a dimensionless point on the ground. Slight
errors result in practice both from the finite dia"
lnete. of the rod and variable observer interpret-
J t ion  o l  rhe  na lu rc  o f  the  u , - rn ta , .
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CONTROL PLOTS

Acac ia sh igosa

Acacia pu lche l la

1.22 1.83 2,44 3.05 3.66 0
HEIcHT rL.4ETRESl

4. 1.22 1.83

Bossiaea aquifo l ium
FIGURE 1: Scrub structure oJ plou before burnilxg.. 
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Scrub spccics wc|c described by tl lree expressiollsl
percc l l t i rge  l rcquency .  rc la t i vc  covcr  coDt r ib t r t ion  and
eovc f  0cns l ty .

( l ) Pcrcentirge treqlrency firr each spccics

Nurnber  o l  rods  w i th  one or  u rore  contac ts
lirr the specics x 100

Totll nunrbcr ol roti positions

Rclativc covcr cortributiur i irr eaclr species

Tota l  nunrber  o l  coo tac ts  rccorded fb r  a
spec ies  x  100

Total nunrber ol coitacts ti)r all species

(-l) Covef deDsity ibr cach species
' 

Tutul numbcr of contacts for a species

Number of rods with at least one contact for
l l ) c  spcc ics

A str'ati l led randorn sarnpling technique ensured
that the sampling covered the whole plot area. The
centrai lneasured plot was divided into thirty-six 3 m
x 3 m squares. Points were randomly located in each
squa re.

The sampling intensity was worked out by plot,
t ing 100 points against percentage t'r 'equency or cover
density, then adding more points distributed through
all the sub-plots unti l a fairly constant value was
obtaired (Hopkins 1964). It was decided 360 points
were sufficient for reliable sampling

Point sampling was used to show changes in the
structure of scrub during the 3 years after burning.

Area Quadrats
Area quadrats were measured in the burnt plots to

provide measurements of numeric:rl changes in scrub
species. This was necessary in the first year or two
after the tlres when plants were sti l l  very small and
diff icult to detect with the point method.

Plants were counted in each of the 25 randomly
located 0.6 m square quadrat plots. The percentage
frequency, relative covcr contribution and cover den-
sity were worked out with these formuiae:

(l ) Percentage frequency for each species

Nunrber of quadrats including a species

Total number of quadrats

(2) Relative cover cont bution for each species

_ Total number of plants for a species x 100

Total plants lor all species

(3) Cover density for each specigs

, Total number of plants for a species

Number of quadrats in which found

Prescribed Burning

Each plot was buflrt by a spot t ire l i1 at its centre.
Fire intensity and liel and weather variables were
mcasured with the technique described by Peet
(1965) .  F i rc  i r l tens i ty  was expressed w i th  Byra t r ' s
(  1959)  lb r rnu la :

I  =  L Iwr

F-ire intensity in kilowatts per rnetrc.

Hcat  y ie ld ,

w = Available luel weight,

r = Rate ol l ire spread

r : )
Where I

H

Heat yield of
kJ/kg. A record
given in Table 2.

the  fue l  was  es t imated a t  18600
of fire behaviour during the l lres is

t 'AtsLt 2

I irc IJehaviour

Species
lle3dfire

l rh rne  l le igh t
( 'n  ) (m/min)

A. strigosa

A. pulchcl la

ts. aquifolium

0 .24

0 . 2 1

0.4

0.3 3

0 .36

0.40

90 .0

65.',7

Fire intensity was mild ranging from 55 to 90
Kw/m. The flames were about 0.3 m high and
burned quietly under the tall f ireweeds. The burning
was done in spring when the duff and soil were still
damp after winier rains.

AII the above-ground portions of scrub in the plots
were killcd by these fires.

EXPERIMENTAL RESULTS

Fireweeds

The burnt plots were measured before burning and
then each year afterwards. The control plots were
likewise measured before burning but only once after-
wards,3 years later (Figures 2a, b, c).

The changes induced by burning were reflected
somewhat differently in quadrat and point sampling
respectively. The general trend was marked drop in
all three parameters (frequency, cover contribution
and cover density) in the first two yeals after the
burn, followed by partial recovery in the third year.
The detection of changes by the two sampling tech-
niques diverged most in th€ case of Acacis strigosa,
in that the third year recovery was detected by point
sampling, but not by quadrat sampling. Point samp-
ling is more strongly influenced by vertical structure
of the vegetation.
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CHANGE IN FREQUENCY

CHANGE IN COVER CONTRIBUTION

t 2 3 8 1 2 3 8 1 2 3
YEARS AFTER BURN (B= BEF0RE)

CHANGE IN COVER DENSITY

QUADRATS G------{ PoINT SAMPLES }- - ! CoNTRoL H
in percentqge frequency, cover contribution atld cover density for three fireweeds qfter

AREA
Change
buming.

FIGURE 2:
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The cluadrrt rnctl lod gave nruch high percc|t!g('
l r cqucnc ies  fo r  thc  t i rewccds  a l tc r  burnurS-  lhe  two
nrcthocls gavc nlorc conrparable results lor covcr con'
t l ibu t io  aDd.  to  a  lesser  ex ten t ,  fo r  cover  dens i ty .
l lelativc covcr c()ntributioll djd not appear to recover
as  we l l  as  c i thc r  l rcquency  or  cover  dens i ty .

Other Species

The dcclirle ol l lrewced donrlnance after burning
was accornpauied by ln increase of other species. Tltis

DtscussloN

Large differences in the size of plants betbre and
after the fires made it difficult to decide how the
lireweeds would recover if they continued to be pro-
tected from further burning. Measurelnents will be
taken over the next 2 years to give them the oppor-
tunity of reaching the same size as they were before
burning. These species which regenerate from seed
did not develop as fast as those which regenerated
from a l ignotuberous rootstock.

Using these definitiol'rs of frequency, plant size
undoubtedly contributed to the different percentage
obtained by point sampling and area quadrats. Point
sampling showed dramatic decreases, yet 40 percent
or more of the quadrats held at least ore fireweed
plant in the third year after burning. These plants
may grow sulliciently in size in the next 2 years to
regain their former dominance.

changc is i l lustrated by Figure 3, which shows nun-
bers ol species with a frccluency greatcr thnn 0.3 per-
0ent bcli)re rnd alter burning. Similar results are
produced if covcr contribution gleatcr than 0.1
pcrccDt or cover density greater than L0 is used
instead. The highcst increasc in nutnbers took place
ir the burnt,4. striK)sa plot.

An incleasc in nurnbers of specics was dlso cvident
iD  the  cont ro l  p lo ts .

A. str igosa P lots A.  pu lche l la  P lo ts B.  aqu i fo l ium P lo ts

t 2 3 B

YEARS AFIER

BURNT PLOTS H

BURN (B= BE FORE)

CONTROL PLOTS O_--O

FIGURE 3l Chatlgc in the number oJ species with percefitage Jiequency grcater than 0.3.

Although increases in species numbers were ob-
served in all. some soecies could well have been
present at the time of Jirst assessment, but below the
specified frequency level on 0.3 percent. The increase
in number of species is most l ikely to be real rather
than apparent in case of plot dominated by Acacia
strigosa. The fire in this plot reached the highest
intensity, and the removal of l i tter was most thor-
ough. The increase in number of species with fre-
quency exceeding 0.3 percent is largely due to
species regenerating from rootstocks. The relative
contribution of species known to regenerate by seed,
fell from 53 percent of all rod contacts before burn-
ing to 13 percent three years after burning. The
changes were far less clear cut in plots dominated by
Bossiaea aquifolium and Acacia pulchella, where
sinilar increases occurred in both burnt and unburnt
plots. There is no evidence these mild prescribed fires
caused a species to disappeaf. However, scrub in
for€st recently burnt by prescribed fires may well be
dorninated by species regenerating from rootstock for
at least 3 vears.



SPECIES RECORDED ON THE PLOTS

l n t r r i l !

(  rsunr i r r reci rc
( ' . r rvophyl lncc.rc
(  ontp0\ i t re

l ) i l l l rn iLrcc1lc

I ipncr idrcerc

Coodcniaccae

l la loraga(eac

lr idaceae

Logrnrirceae

Myrtaceae

SP!cies

Plutysacc tcnuissi rna ( l lcnth.)  Non n' l - r rchyorcDc glauci tb l i r  ( l r .  Nlre l l . )  I lcnlh.
Xanthosia hucgcl i i  ( tscnth-)  Stcud.

(  rsuruina decussatr  (BeDth.)
Slc l l . r r ia rnul t i f lora
I lc l ichrysurn ranosuIn D.( .
Mrcrozrn) ia rc id lc i  (Gaud.)  ( ' .A.  ( ;ard.

l l ibbert ia rnontrna Stcud.
l l ibbert ia rnrplc\ icru l is  Stcud.
I l ibbcrt i r  cunci fonDis (hbi l l . )  Ci lg.
I  l ibbert i . r  inconspicua Ost l .

Droscra rnacr. rnthr  l lndl .

Lcucopogon . rustra l is  R. l l r .
I  eucopogon crpi tc l latus lJ .C.
Leucopogon propinquus R.Br.
Leucopogon vert ic i l la tus R. l l r .

Screvola n lacrophyl la Bunth.
Scaevola microphyl la Benth.
Scaevola str iata R.Br.

HaLoragis rotundifolia Benth.

Patersonia occidental is  R. tsr .

Logrnia serpyllilblia R.tsr.

Acacia pulchel la R.Br.
Acacia str igosa Link.
Acacia urophyl la Benth.

Leptospermum ellipticum [.ndl.

SPecies

lJossiaca aquifol ium Uenth.
tsossiacx l inophyl la R.lJr.
I  lovea chorizcmitbl i .r  {Swcct-}D.(.
I  lovea el l ipt ica (Sm.) D.(.
Kenncdi! coccinca vent,
Sphacrolobium medium R.lJr.

I l i l l . rrdicr.r vrr i fol ir  Turcr

Podocarpus drouynianus | .  Mucl l .

Adiantum acthiopicuor L.
Pteridium esculentum ( l ;orst. l .)

tsanksia grandis wil ld.
l lakea anplexicaul is R. l l r .
Pcrsoonia longitbl ia R.Br.

Clematis pubescent Hue8.
Ranunculus pulni l io R. Br. ex D.C.

Loxocarya f lexuosa (R.Br.) Benth

(lhorilaena quercifolia lindl.

Trymalium spathulatum (Labil l .)  Ostt

Dodonaea caespitosa Diels.

Thomasia quercifol ia (Andr.) J. Gay
Lasiopetalum fl oribundum Benth.

Pimelea clavata Labill.

Tremandra stellig€ra R.Br.

l  nr l) ,

Papil ionrceac

Pittosporjrconc:

I 'o lypodiaceae

Rutaceae

Rhamnaceae

Sapindaceae

Sterculiaceae

Thymelacaceae

Tremandraceae
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